A review of the status of European research activity on the indoor environment, a based on an analysis of information contained in IERIE, the Inventory of European Research on the Indoor Environment b has shown interesting patterns in current research -and also some rather alarming gaps.
IERIE is a freely accessible online database, launched in February 2001, that at the time of writing contains information on 425 researchers and 199 research projects in Europe, either ongoing or recently completed. Information entered in the database is obtained from questionnaires sent directly to researchers and covers all relevant areas of study, including indoor air environment monitoring, ventilation, exposure assessment, building characteristics, health effects, epidemiology and toxicology. Full individual project details are accessible, including information on publications arising from the projects, as well as information on the researchers involved, their contact details, interests and sources of funding [1] .
Analysis of the information on IERIE indicates that particulates (featured in 26% of all projects), "the home" (24%), "air filtration and ventilation" (22%), "humidity/moisture/dampness" (18%), VOCs (18%), schools (10%) and asthma (9%) are the subjects of considerable research activity. This is unsurprising considering the attention given in past years to the possible health impacts of fine particulates (and now "ultrafines" and "nano-particles") and the increasing interest in the home environment as a cause of, or conduit for, adverse impacts on health, especially asthma. However, other research areas of potential importance to human health and well-being seem to be under-represented. For example, considerable media interest has recently been given to a paper using data derived from the Avon Longitudinal Study of Parents and Children (ALSPAC) cohort that purports to show an association between domestic use of air fresheners and aerosols and various adverse health effects in mothers (e.g. headache and depression) and their offspring (e.g. earache, diarrhoea) [2] , yet only one study (led by the author of the aforementioned paper) has been identified on IERIE that is concerned with consumer products. If the IERIE database provides a true representation of the extent of current research, then this is an area that definitely warrants encouragement.
It is of interest to note that pesticides are not the subject of any studies on the database. Little is known about pesticide use and exposure in indoor environments despite the fact that pesticides are widely used in and around the home [3] . This is a significant omission in the knowledge base, and we believe that further research should be undertaken on the domestic use of pesticides and biocides. Another potentially important family of indoor air pollutants that does not feature in the IERIE database is the polycyclic aromatic hydrocarbons (PAHs). Although these substances are difficult to measure, their toxicological importance (for example, benzo [a] pyrene is a potent carcinogen) and ubiquity (e.g. produced by combustion/cooking) suggest that they deserve serious attention, and further research on PAHs in the indoor environment is needed.
Although many studies on IERIE have children as their subjects, another large and growing group of vulnerable individuals -the elderly -is very poorly represented, with only four studies identified on the database. Research on this group is important and pressing.
There is a growing quantity of research highlighting the importance of indoor chemistry -for example the conversion of otherwise common and innocuous volatile organic compounds to more hazardous respiratory irritants through reactions with ozone [4] , derived both from outdoor ambient sources and from indoor sources, such as may be found in offices. Only two studies on the database addressed this topic, which we believe deserves further attention.
Individuals spend a considerable amount of time in home and office environments, and research into these environments is reasonably well represented in IERIE. However, other important indoor environments -public places such as shops, shopping malls, restaurants/cafes and bars -are under-represented; indeed, no studies involving shops have been identified to date. Somewhat surprisingly, there is only one study on IERIE labelled as being concerned with "sick building syndrome" (SBS); this may represent a gap in the studies identified or a classification issue on the part of the researchers, or it may be that this syndrome is no longer perceived by the research community as an important topic of research (perhaps in light of the extensive historical research base that already exists). Any further work in this area would profitably be focused on economic impacts, to assess the effects of a poor indoor work environment on productivity.
Where used, free-standing unflued combustion appliances, such as portable gas and paraffin (kerosene) heaters, are potent sources of indoor air pollution, including nitrogen dioxide and carbon monoxide. Surprisingly there are no studies on IERIE looking at such sources. Given the UK Department of Health's statement on the possible risks posed by such appliances, c we suggest this is an important area of research that warrants encouragement.
Only two studies concerned with pollutant exposure within vehicles are included in IERIE. This may reflect a low capture rate by IERIE for this particular definition of 'indoor environment', but considering the concern recently expressed about particle exposure on the London Underground d and the amount of time that individuals can spend in both private and public transport vehicles, it would seem appropriate to encourage further research in this area.
Although 19 projects (some 10% of the total projects on the database) were identified as involving research on aspects of the school environment, it is important that research in this area is further supported because of the importance of the school environment, related to the amount of time that children spend there and the current political imperatives given to children's health in both Europe and America. Indeed, the WHO Europe "Children's Environment and Health Action Plan for Europe" makes special reference to indoor air quality. In addition, policy-makers and funding organisations should consider supporting further research on the health implications of exposure to consumer products, the indoor environments of shops, shopping malls, restaurants, cafes and bars, and exposures and health effects associated with vehicular environments.
A final word needs to be said about IERIE, the database on which this appraisal of the status of European indoor environment research is based. Clearly, the coverage of the database in geographical terms is likely to be patchy, and efforts to produce and maintain research databases of this nature are often limited in their success and/or longevity. However, IERIE has been in existence for over 4 years and is continuing to expand its content and coverage, thus becoming an increasingly valuable resource. If sensible, structured advances are to be made in indoor research and policy, as may be required for example as a result of the new level of interest being shown by the European Commission and WHO, it is important to have available a good understanding of the existing science and work in progress, and of the wider research capabilities in the field. To this end, IERIE is an excellent tool and information source that deserves support. All researchers working in the indoor environment field should therefore be encouraged to participate actively and submit information to this database.
